Bladder cancer is the fifth most common malignancy in Europe and the fourth most common malignancy in the United States.
Aetiology
Bladder cancer is strongly linked to occupational and environmental exposure to chemicals. The development of the disease is associated with the excretion of carcinogenic metabolites in the urine.
In the early 1950s an investigation of bladder cancers in workers in British chemical industries showed that individuals exposed to benzidine and 2-naphtylamine had a 30 times greater risk of developing bladder cancer than the general population. The average latent period for the development of the disease was more than 15 years. Substantial evidence supports a relation between cigarette smoking and bladder cancer. Smokers have up to a fourfold higher incidence of bladder cancer than non-smokers. 3 Studies from the United States, Europe, and Japan have shown that the association between smoking and bladder cancer is the same in both sexes. The risk is correlated with the number of cigarettes smoked, the length of time smoke is retained in the lungs, and the amount of smoke inhaled. 4 Stopping smoking, even after many years, can be beneficial, as ex-cigarette smokers have a reduced incidence of bladder cancer compared with current smokers. One third of bladder cancer cases have been estimated to be related to cigarette smoking. No one specific carcinogen has been identified, but cigarette smoke contains many potential carcinogens.
Symptoms and diagnosis
Haematuria is the key symptom of both superficial and invasive bladder cancer. In most cases this is frank and painless.
Frank haematuria
Frank, visible haematuria is frequently associated with bladder cancer or tumours elsewhere in the urinary tract, and patients with haematuria require prompt referral to a urologist. Although occult haematuria is sometimes associated with tumours, it is far less common than with frank haematuria.
Although frank haematuria may occur with urinary tract infections, kidney and bladder stones, renal cell cancer, and many other renal diseases, its presence should always raise the possibility of bladder cancer. Bladder cancer may cause pain, urinary frequency, and bladder irritability, but these symptoms are more often seen in cases of cystitis or urolithiasis. One form of bladder cancer, carcinoma in situ, produces symptoms that may resemble urinary infection or prostatitis. Physical examination including digital rectal examination seldom leads to a diagnosis.
Summary points

Classic diagnostic tools
A diagnosis of bladder cancer is classically made from analysing the urinary sediment, urine culture and cytology, intravenous urography, and cystoscopy. Intravenous urography can detect bladder cancer and urothelial tumours in the kidneys and ureters.
Most urologists now use a flexible cystoscope to examine the bladder. The procedure requires no anaesthesia and can be performed in a doctor's surgery.
New diagnostic tools
Because cytology and the presence of microscopic haematuria are of low specificity and sensitivity, new diagnostic tools have been developed to detect bladder cancer. These sophisticated tests are carried out on voided urine, and they can detect the presence of antigens indicative of bladder cancer. 5 6 Although these tests are more sensitive and more specific than cytology, they are insufficient for diagnosing or excluding bladder cancer. These tests should therefore be limited to enhancing or completing the diagnostic procedure.
Once a bladder tumour has been visualised it can be removed by transurethral resection. A histological examination of the tissue provides the diagnosis. As most (80%) bladder tumours are superficial, and therefore confined to the bladder mucosa, it is possible to remove all visible tumour tissue in most cses.
Staging procedure
The TNM system is generally accepted for staging bladder tumours 7 : a tumour that is limited to the mucosa and lies flat is Tis (a carcinoma in situ); a tumour that is papillary and limited to the mucosa is pTa; and a tumour that penetrates the lamina propria but not the muscle layer is pT1 (fig 1) . If the tumour invades muscle it may be staged from pT2 to pT4 according to the depth of infiltration of muscle tissue or the extent to which the surrounding tissue is affected. Tumours that invade the bladder muscle are highly malignant and have a strong potential to metastasise preferentially to regional lymph nodes, lungs, liver, and bone. Therefore computed tomography, chest x rays, magnetic resonance imaging (optional), and bone scanning (optional) are advised.
Treatment of superficial tumours
Although it is possible to remove Ta, T1 tumours surgically, 50-70% of patients have a recurrence within 1-2 years. To prevent this, patients are treated adjuvantly with intravesical drugs. These drugs are instilled in the bladder as a watery solution, kept in the bladder for 1-2 hours, and then simply voided. Cytostatic agents such as thiotepa, adriamycin, mitomycin C, and epirubicin have been used, and during the past decade BCG has been one of the most effective drugs given intravesically. 8 During the past two decades the EORTC-GU group and the British Medical Research Council's working party have performed a series of randomised phase III studies investigating the prophylactic treatment of stage Ta, T1 bladder cancer after transurethral resection.
Many studies have shown the advantage of adjuvant treatment after transurethral resection in decreasing the recurrence rate of bladder tumours or in prolonging the disease free interval of patients. 8 The studies failed, however, to show the superiority of one agent over another, probably with the exception of BCG. There is also no evidence that adjuvant prophylactic treatment is of long term benefit compared with transurethral resection alone in progression to muscle invasive disease and duration of survival. Combined analysis and meta-analysis The EORTC-GU group and the British Medical Research Council's working party have recently performed a combined analysis of completed trials using meta-analysis techniques. 9 The statistical power of the tests used to compare treatments is increased because data are available from six randomised trials, comprising 2535 patients.
In all of these trials transurethral resection alone was compared with transurethral resection followed by intravesical chemotherapy using different drugs. There was a significant difference (P < 0.01) in the disease free interval in favour of adjuvant treatment (fig 2) . However, although statistically different, less than 10% of patients randomised to adjuvant treatment were disease free at follow up (fig 2) . The time of progression to muscle invasive disease in the two treatment groups, and the overall duration of survival, was not significantly different (P > 0.1) (fig 3) . Urologists may need to assess the risks and benefits of intravesical chemotherapy to the patient, and its cost, before deciding on this treatment. Intravesical BCG, considered a form of immunotherapy, was not addressed in this combined analysis. In phase III trials investigating BCG there is insufficient follow up to allow a proper meta-analysis of survival as the end point.
Treatment of muscle invasive tumours
The role of transurethral resection in muscle invasive bladder cancer is limited to the diagnostic and staging procedure.
Invasive bladder cancer cannot be eradicated by transurethral resection alone or by intravesical instillations with cytostatic drugs or BCG. For 50 years, definitive treatment has consisted of radical surgery (cystectomy) or external beam radiotherapy. Improvements in surgical techniques and postoperative care have occurred. To avoid a urostoma it is now possible to create a new bladder for a patient from their own intestine. 10 Improvements in radiotherapy have decreased the morbidity and increased the quality of life of patients with bladder cancer. 11 Despite this, the survival of patients has not changed. 12 13 Up to 50% of patients develop metastases and die within 5 years. Therefore many investigators have addressed the possible role of systemic chemotherapy as an addition to classic treatment. 14 15 Chemotherapy given before cystectomy or definitive radiotherapy is termed neoadjuvant chemotherapy whereas that given after radical treatment is termed adjuvant chemotherapy.
Neoadjuvant chemotherapy
Although combination treatments with cisplatin, methotrexate, vinblastine, and adriamycin achieved complete remission in some patients, their impact on a large proportion of patients with bladder cancer remained unclear.
Randomised prospective phase III trials comprising 100-300 patients were not able to detect a difference between definitive treatment alone versus neoadjuvant chemotherapy followed by definitive treatment. This may lead to the conclusion that neoadjuvant chemotherapy does not improve the prognosis of patients or that the difference might be so small that it cannot be detected in a series with limited numbers of patients. On the basis of the expected proportion of response from previous studies, the EORTC-GU group and the British Medical Research Council working party embarked on an international phase III study of neoadjuvant cisplatin, methotrexate, and vinblastine, and definitive local treatment with radical cystectomy or radiotherapy. 16 Other international oncology groups have also joined the study. A total of 975 patients with muscle invasive bladder tumours and without detectable metastases were randomised. Patients received either three cycles of cisplatin, methotrexate, and vinblastine or no chemotherapy before radical cystectomy or full dose external beam radiotherapy. The study aimed to detect an absolute increase of three year survival of at least 10% in the chemotherapy arm. After a median follow up of 22 months the overall survival for patients treated with the drug combination was 62%, and 60% for those not receiving such treatment (P = 0.63).
As the follow up period is too limited, no definitive conclusion can be made yet. Apparently, however, if there is a difference in survival between the two groups it will be small. The results of this largest international series indicate that it is necessary to organise large prospective randomised studies to detect small differences, if any, between different treatments. Collaboration between trial organisations is therefore essential. Small series will not provide reliable conclusions, and patients might be harmed and efforts and funds wasted. 
Adjuvant chemotherapy
The advantage of adjuvant chemotherapy after radical cystectomy or radiotherapy has not been proved. 17 Studies have been hampered by small series of patients, patient selection, and high morbidity in elderly patients that have been exposed to extensive surgical procedures. In selected patients with minimal disease, adjuvant chemotherapy may improve survival 18 but conclusive evidence and large series are lacking. New trials should be developed on the basis of current knowledge. Urologists, medical oncologists, and radiotherapists should collaborate in providing more extensive evidence rather than relying on the limited results of single studies.
Treatment considerations should include a cost benefit analysis. In most countries, three to four cycles of chemotherapy cost (at 1998 prices) the equivalent of about £3000, radiotherapy costs about £1500, and radical cystectomy including hospital stay costs about £6000. Such economic considerations may play an increasingly important role in the future treatment of bladder cancer.
A memorable evening A doctor's family
It was my birthday. A special meal at a smart restaurant was promised but first the children had to be fed, watered, and tucked up with the babysitter for the evening.
Our youngest daughter, Cordelia, aged 3, had never liked fish pie and tonight as she pushed both herself and the offending plate away from her as hard and as fast as possible, she fell backwards on to the floor. The bench on which she was sitting crashed after her and guillotined the tip of her big toe.
My wife took a very brief look at the dangling tissue and fainted. The two older children ran screaming to opposite ends of our flat and locked their doors. It was 7 30 pm and the casualty department beckoned.
The young house surgeon had been poised with a syringe of local anaesthetic and a suture needle when I made my crucial mistake.
Intending to reassure my wife-still looking distinctly pale-I turned to her and muttered in a forced whisper, "He's going to give her a ring block with some local and then three or four stitches. It won't take long and she will be fine."
The house surgeon paused and turned to me. "You must be a doctor?" he said.
"Yes, I am but please keep going," I replied, looking at the clock-there was still a slim chance of that dinner if we rang the restaurant.
"Sorry, but I will have to consult my registrar," he said, replacing the equipment firmly in the bowl.
Forty minutes elapsed. The registrar appeared. "You're a doctor, we must take an x ray," he said, glancing at the toe in a rather offhand way.
Another 40 minutes. "Normal bones" (surprising in a 3 year old?) was the verdict. My hopes rose. "I will call my senior registrar," he said. My hopes plummeted.
Another 40 minutes. A rather tall, harassed, senior registrar in white operating kit, obviously fresh from dealing with some major and complex reconstructive surgical case, pushed aside the cubicle curtains. He surveyed the toe. Cordelia by now was fast asleep.
"I understand that you are a doctor," he said, in what I thought was a distinctly accusing manner. "I have asked our consultant paediatric orthopaedic surgeon to come in." And he disappeared.
One hour later, ineffectively trying to conceal his intense annoyance at being called away from an excellent dinner party, the senior surgeon to the hospital arrived. A brief glance at the toe and a deliberately prolonged look at the clock. "It's far too late to do anything now," he said. "Take her home and bring her back in the morning for the end of my list." And he departed.
It was now midnight, and so we did.
Moral: see all, hear all, say nowt.
Philip Edmondson, private practitioner, London
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